. Further information was described previously (Zhang et al., 2014) . Each 114 plot was 6 m × 7 m in size with an independent drainage/irrigation system.
115
One midseason drainage (about one week) and final drainage before harvest were used 116 during the rice-growing season, whereas the plots only received precipitation during the 6 straws were removed out of the fields for all the treatments. influenced by the interaction of cultivation patterns and cropping year (Table 3) .
213
The agronomic NUE for the rice and wheat of the fertilized plots ranged from 9.2 to 16.1 214 and 19.5 to 24.7 kg grain kg N −1 , respectively ( 
228
Temporal variation was significant during the three cycles (Table 3 
266
The GHGI was used to express the relationship between GWP and grain yield. The 267 GHGIs (kg CO 2 eq. t −1 grain) in this study ranged from 712 to 1245 kg CO 2 eq. t (Table 3) .
360
Compared with the FP plot, the ISSM-N2 scenario significantly decreased the seasonal N 2 O 361 emissions in this study, which may have resulted from a reduction in the N fertilizer rate 362 (Table 1, Table 2 ). The total N 2 O emissions decreased by 7-38% and 26-42% in the rice and wheat seasons, respectively, when the conventional N management (300 kg N ha 
386
Differences in GWP or GHGI were found in the cultivation patterns over the three rice-wheat 387 rotations (Table 5 ). The ISSM-N1 and ISSM-N2 scenarios with optimized ISSM strategies led 388 to a lower GWP than the FP by a certain extent, but there were not significant differences 389 among the FP, ISSM-N1 and ISSM-N2 plots (Table 5) Water regime c 112.5 kg N ha -1 in the form of rapeseed cake was applied as basal fertilizer and included in the total N rate for calculating agronomic NUE. df -degrees of freedom, * P < 0.05, ** P < 0.01, and ***P < 0.001 represent significant at the 0.05, 0.01 and 0.001 probability level, respectively. Table 1 for treatment codes. The solid arrows indicate fertilization. Table 1 for treatment codes. The solid arrows indicate fertilization. 
